Hepatitis C virus (HCV) infection is a major health problem in Egypt. It is often complicated by liver cirrhosis and portal hypertension, resulting in gastroesophageal varices, gastropathy, and colopathy. However, there is still lack of data with respect to the prevalence and clinical relevance of colopathy in this kind of liver disease. The aim of this study was to determine the prevalence of colopathic lesions in HCV-related cirrhotic patients, and to study their associations with the severity of liver disease and manifestations of portal hypertension Patients and methods This cross-sectional study included 60 patients with liver cirrhosis who were submitted to thorough clinical, laboratory, and ultrasonographic examinations. In addition, both upper and lower gastrointestinal endoscopy were performed to detect portal hypertensive complications including colopathic lesions. According to their severity, colopathic lesions were graded into three grades. Patients with higher colopathic grading (grade 2 and 3) were compared with the remaining participants with respect to the severity of the liver disease and other manifestations of portal hypertension.
Background
Hepatitis C virus (HCV) infection is a major health problem in Egypt. It is often complicated by liver cirrhosis and portal hypertension, resulting in gastroesophageal varices, gastropathy, and colopathy. However, there is still lack of data with respect to the prevalence and clinical relevance of colopathy in this kind of liver disease. The aim of this study was to determine the prevalence of colopathic lesions in HCV-related cirrhotic patients, and to study their associations with the severity of liver disease and manifestations of portal hypertension Patients and methods This cross-sectional study included 60 patients with liver cirrhosis who were submitted to thorough clinical, laboratory, and ultrasonographic examinations. In addition, both upper and lower gastrointestinal endoscopy were performed to detect portal hypertensive complications including colopathic lesions. According to their severity, colopathic lesions were graded into three grades. Patients with higher colopathic grading (grade 2 and 3) were compared with the remaining participants with respect to the severity of the liver disease and other manifestations of portal hypertension.
Results
The prevalence of colopathy in cirrhotic patients with underlying HCV etiology was 91%. Patients with higher grades of colopathy were characterized by more severe liver disease. Moreover, they had increased frequency of both esophageal and gastric varices, and prior sclerotherapy or band ligation, as well as more collaterals and gastropathy, and higher grades of esophageal varices. Conclusion Colopathic lesions are frequent in patients with HCV-induced cirrhosis. Getting endoscopic treatment for varices is a risk factor for developing higher grades of colopathy. The latter could be considered as a marker of a worse prognosis in patients with HCV cirrhosis.
Introduction
Viral hepatitis has been identified as the seventh leading cause of mortality worldwide [1] . Of these, hepatitis C virus (HCV) is estimated to be responsible for nearly half of this mortality owing to its adverse effects on the liver and portal circulation [2] . Therefore, HCV constitutes a major challenge to Egypt as it has the highest prevalence globally [3, 4] .
Portal hypertension with its sequelae (esophagus and gastric varices) is responsible for the majority of cases of gastrointestinal hemorrhage in those kinds of patients [5] . Moreover, portal hypertension was thought to cause hemodynamic and mucosal changes in the entire gut resulting in gastropathy and colopathy. Both disorders are important clinically because they may lead to gastrointestinal bleeding [6] . Anyway, this type of bleeding is less dramatic than that caused by upper gastrointestinal etiologies [7] .
Nevertheless, Hosking et al. [8] recommended performing colonoscopy for cirrhotic patients aiming to assess the portal hypertension-related lesions in the colorectal region.
Despite several studies in the last two decades, a lot of controversies is still present with respect to diagnostic criteria and prevalence of colopathy [9] . To the best of our knowledge, no studies have addressed this condition in patients with HCV-related cirrhosis. This provides a real challenge to the management of that kind of colonic pathology.
The objectives of the current study were to define the prevalence of colopathic lesions in HCV-related cirrhotic patients and to relate the severity of these lesions to the manifestations of portal hypertension and the severity of liver disease.
Patients and methods
The study was carried out on 60 cirrhotic patients with HCV-induced cirrhosis in Al-Azhar University Hospital (New Damietta). All patients were submitted to full history taking and complete physical examination as well as laboratory, ultrasonographic, and endoscopic evaluation. Presence of other underlying liver etiologies, hemodynamic instability, hepatic encephalopathy of at least grade 2, or coagulopathy refractory to correction constituted the main exclusion criteria.
Diagnosis of cirrhosis was based on the clinical, biochemical, and ultrasonographic criteria [10] , whereas the severity of liver disease was assessed in accordance with Child-Pugh's classification into Child's A, B, and C.
Indicators of portal hypertension included clinical and ultrasonographic (splenomegaly, collaterals, ascites, and variceal bleeding); and upper gastrointestinal endoscopic criteria (esophageal varices and portal hypertensive gastropathy); as well as, low platelet counts [11] .
Laboratory investigations
Following overnight fasting, with the use of fully automated chemistry analyzer (Beakman Coulter AU 480), 5 ml of venous blood from each patient were analyzed to determine the complete blood count, liver function tests (serum albumin, serum bilirubin, alanine aminotransferase, aspartate aminotransferase), as well as serum creatinine and fasting blood glucose. Prothrombin time was measured using Diamed GmbH (Ottobrunn, Germany) and HCV antibodies by specific enzyme linked immunoassay (ULTRA kit, BioMérieux SA, France).
Abdominal ultrasonography
Second to that, an abdominal ultrasonography was performed using Toshiba Ultrasound the Aplio 500 Platinum Machines (Toshiba Medical Systems Co. Ltd, Otawara, Japan) to determine the liver and splenic size, detect any collaterals, ascites, focal lesions, or signs suggestive of cirrhosis (course heterogonous echopattern, surface nodularity, and caudate lobe hypertrophy) [12] , and to assess the collaterals, and portal vein shape, diameter, and flow velocity (using Doppler ultrasonography).
Endoscopy evaluation
Thereafter, an upper gastrointestinal endoscopy was performed using the PENTAX Medical EPK i5000 video processor (PENTAX Medical, Tokyo, Japan) to evaluate the presence and grading (if any) of esophageal varices, gastric varices, or portal hypertensive gastropathy.
Esophageal varices were detected and graded from 1 to 4 in accordance with de Franchis et al. [13] (grade 1, varices at the level of mucosa; grade 2, varices smaller than 5 mm and fulfilling less than 1/3 of the esophageal lumen; grade 3, varices larger than 5 mm and fulfilling more than 1/3 of the esophageal lumen; grade 4, varices occupying more than 2/3 of the esophageal lumen). In addition, identification of portal hypertensive gastropathy was done based on the two-category classification system, by Baveno III consensus. This classification denotes mild when the only change consists of a snakeskin mosaic pattern, and is classified as severe when in addition to the mosaic pattern, flat or bulging red or black-brown spots are seen, and/or when there is active hemorrhage [13] .
After standard preparation at the night prior to the procedure, colonoscopy was performed at the end. The colon was examined on withdrawal with the washing of any obscured mucosa. Portal hypertensive colopathy was graded according to the classification of Bini et al. [14] into three grades: grade 1, erythema of the colonic mucosa; grade 2, erythema of the mucosa with a mosaic-like pattern; and grade 3, vascular lesions in the colon including cherry-red spots, telangiectasias, or angiodysplasia-like lesions.
Statistical analysis of data
The collected data were organized, tabulated, and statistically analyzed using software computer package version 19 (SPSS Inc., Chicago, Illinois, USA). For qualitative data, the frequency was calculated, and for comparison between groups of high-grade colopathy with those without (or having only grade 1), the χ 2 -test was used. For quantitative data, mean and SD were calculated and for comparison between groups, independent t-test and one-way analysis of variance were performed, each when appropriate. Significance was considered at P value less than 0.05.
Ethical approval
Informed consent was obtained from each patient, and the study was performed in accordance with the principles of the Declaration of Helsinki.
Results

Clinical characteristics and endoscopic findings
The study included 60 patients with HCV-related liver cirrhosis, men constituted 75% of them. The ages of the enrolled patients ranged from 30 to 69 years with mean age 52.3±6.1 years. A total of 31 patients were identified to have the class C Child-Pugh classification, and 39 participants had been previously submitted to endoscopic treatment for esophageal varices in the form of sclerotherapy and/ or band ligation (Table 1) .
Esophageal varices were detected in 75% of the studied population, and grade 3 was the most frequent esophageal varices. The prevalence of gastric varices, however, was much lower (23.3%). Concerning portal hypertensive gastropathy, a total of 55 cases were diagnosed, with two-thirds of them having the mild form. Also, various types of colopathic lesions were diagnosed in 55 (91%) cases. A total of 17 cases had grade 1 colopathy, 23 had grade 2, but only 15 patients were shown to have grade 3 (Table 2) .
Associations between colopathy and signs of portal hypertension or Child-Pugh scoring A group of 30 patients with the previous history of upper gastrointestinal bleeding, all had evidence of colopathy. In addition, 90% of them had higher grades of colopathy (Table 3) .
In contrast, 92% of the patients with either grade 2 or 3 colopathy were having esophageal varices. They were all of Child B or C scoring. Higher grades of esophageal varices (grade 3 and 4) constituted nearly two-thirds of all varices in that group (Table 3 ). In addition, 4/5 of this group had received previous sclerotherapy or band ligation for esophageal varices (Table 3 ).
In contrast, 50% of patients either with grade 1 (or without) colopathy were lying under Child A classification. Esophageal varices were less prevalent than in the previous group as well as the prior history of sclerotherapy and/or band ligation for esophageal varices (P<0.001 for both). Our results showed a close association between the severe form of portal hypertensive gastropathy and the higher grades of colopathy (P=0.005) ( Table 3) .
Using one-way analysis of variance for comparison of cases without colopathy with each grading category of it, we found significant increase in splenic size (P=0.025), international normalized ratio (P=0.03), with decrease in platelet counts (P<0.001), and a trend towards decrease in portal vein velocity (P=0.06) in cases with higher grades of colopathy (Table 4 ).
Discussion
The current work acknowledged the high prevalence of colopathic lesions (91.7%) in patients with HCVinduced cirrhosis. In literature studies, the prevalence of colopathy among patients with cirrhosis varies widely from 25% to more than 80% [15] [16] [17] [18] .
This variability is potentially understood in the context of the absence of consensus on the classification system of colopathic lesions to date, and this seems to challenge the comparison between studies [6] .
Furthermore, the prevalence of colopathy might be underestimated when the patients present with milder forms, such as colitis-like changes or nonspecific vascular lesions. Also, some studies investigated patients on the basis of the absence of esophageal varices [18] . Moreover, we might have included patients with more severe liver disease in our study than the other studies.
With respect to the association between colopathy and the severity of liver disease, previous studies also revealed conflicting results. Several reports confirmed this association [19] [20] [21] [22] . Whereas, others failed to confirm such relation [9, [23] [24] [25] . Some of the latter studies included a large proportion of patients with mild liver disease and this seems to impact their results. In our study, however, advanced colopathic grading was associated with the more severe liver disease as estimated by Child-Pugh scoring. Thus, worsening of the hepatic functions are expected to be associated with more hemodynamic dysfunction and consequently colopathic lesions [21] .
Concerning the relationship between colopathy and the degree of portal hypertension, previous reports showed great controversies too. In one study, colopathy has been associated with higher portal pressure [20] . Another study related colopathy with more severe esophageal varices and low platelet count [26] . The recent case report of Murphy et al. [27] related hypertensive colopathy presented with severe lower gastrointestinal bleeding and severe anemia to a severe alcoholic liver disease. In that case, the bleeding did not stop except after urgent transjugular intrahepatic portosystemic shunt. In consistent with that, Jeon and Kim [28] linked all the complications of portal hypertension all together including the entity of portal hypertensive enteropathy [29] .
In contrast, other studies found no association between colopathy and portal pressure [23] , or esophageal varices [24] .
In the current study, higher degrees of colopathic lesions were associated with more collaterals, more (and higher grades of) esophageal varices, more severe portal hypertensive gastropathy, as well as more gastric varices, splenic size, and lower platelet counts. All indicated more portal hypertension. Whether this indicates a direct link between the severity of the latter and colopathy or impacted by the presence of a large group of patients with severe liver disease (all were of HCV etiology) remains unclarified.
Results of the current study demonstrated that higher grades of colopathy are more frequent in those who had previously received endoscopic management of esophageal varices in the form of band ligation or sclerotherapy. The resulting variceal obliteration redistributes the blood flow through the portal system. As a consequence, the pressure in the colonic mucosa increases, resulting in the formation of colopathic lesions [28, 30] . This could also potentially explain the high prevalence of gastropathy in our study [31] . In this case, it has been suggested that the use of β-blockers would protect against gastropathic and colopathic changes [32] .
Standardized therapeutic guidelines for colopathic lesions still not exist. The use of octreotide [33] , or the more invasive transjugular intrahepatic portosystemic shunt procedures may represent future hope for symptomatic patients with that kind of lesions [27] .
The main limitation of our study came from the high prevalence of patients with Child-Pugh C scores.
Conclusion
The current study highlighted highly prevalent colopathy in patients with HCV-related cirrhosis. The presence of high grading colopathic lesions was associated with advanced liver disease and manifestations of portal hypertension and was more frequent in patients with previous endoscopic treatment of esophageal varices. Therefore, the finding of high-grade colopathy could be considered as a marker of a worse prognosis in patients with that kind of infection.
